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♠❡❣❡❧➤③➤ ♠♦♥❞❛);68③❜➤❧ (❧❧❛♣E)❤❛)& ♠❡❣✳
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❣②❡(❡❦✴❣②❡(❡❦✴❋◆✳β
❝✳ ❑❡✈5. ③.✐❞: ❣②❡#❡❦ ✈♦❧* ❛ ❢❛❧✉♠❜❛♥✳
❣②❡(❡❦✴❣②❡(❡❦✴❋◆✳◆❖▼
▼✐♥❞❡③❡❦ ❛❧❛♣❥5♥ ❛③6 ❢❡❧686❡❧❡③③9❦✱ ❤♦❣② ❛③ ❛❧❛♥②❡=❡6❡6✱ ❛ ❜✐(6♦❦♦= ❡=❡6❡6✱ ❛
❢➤♥8✈✐ ♠A❞♦=B6A =③❡(❡♣❡6 8= ❛ ♥8✈✉6A ✈♦♥③❛656 ❛ ❦86❢5③✐=D ♠♦♥❞❛6❡❧❡♠③8= ❡❧=➤
❢5③✐=5❜❛♥ 6✐=③65③③✉❦✱ ❛♠✐❦♦( ❛ ♠♦♥❞❛6 ❡❧❡♠❡✐6 ❡❧➤❦8=③B6❥9❦ ❛((❛✱ ❤♦❣② ♠❡❣❦❛♣❥5❦
=③❡(❡♣9❦❡6 ❛ ♠♦♥❞❛6❜❛♥✳ ❆ ♥8✈=③A✐ 5❧❧B6♠5♥② ♠❡❣6❛❧5❧5=❛ ❛ ❦86❢5③✐=D ♠♦♥❞❛6✲
❡❧❡♠③8= ♠5=♦❞✐❦ ❢5③✐=5❜❛♥ 6G(68♥✐❦✱ ❤✐=③❡♥ ❢❡❧✐=♠❡(8=8❤❡③ =③8❧❡=❡❜❜ ❦♦♥6❡①6✉=
=③9❦=8❣❡=✳ ❊❜❜❡♥ ❛ ❝✐❦❦❜❡♥ ❝=❛❦ ❛③ ❡❧❡♠③8= ❡❧=➤ ❢5③✐=5✈❛❧ ❢♦❣❧❛❧❦♦③✉♥❦✳
✸✳ ▼#❞%③❡(
❑✉6❛65=✉♥❦ ❡❧=➤ ❧8♣8=❡❦8♥6 ❛ ❙③❡❣❡❞ ❚(❡❡❜❛♥❦ ✷✳✵ ❬✼❪ ❢➤♥8✈✐ ❝=♦♣♦(6❦8♥6 ❥❡❧G❧6
❡❣②=8❣❡✐♥ ❜❡❧9❧✐✱ 6❡=6❡= ❡=❡6(❛❣ ♥8❧❦9❧✐ ♥8✈=③A✐ ✭8= ♠❡❧❧8❦♥8✈✐ ✐❣❡♥8✈✐✮ 6♦❦❡♥❡❦
✈✐=❡❧❦❡❞8=86 ✈✐③=❣5❧6✉❦✳ ▼5( ❛ ❦✉6❛65= ❦♦(❛✐ ❢5③✐=5❜❛♥ ❡❣②8(6❡❧♠➯✈8 ✈5❧6✱ ❤♦❣②
❦9❧G♥ =③❛❜5❧②(❡♥❞=③❡(6 ❦❡❧❧ ❛❧❦♦6♥✐ ❛ ❢➤♥❡✈❡❦(❡✱ ❛ ♠❡❧❧8❦♥❡✈❡❦(❡✱ ❛ =③5♠♥❡✈❡❦(❡
8= ❛ ♠❡❧❧8❦♥8✈✐ ✐❣❡♥❡✈❡❦(❡✱ ♠✐✈❡❧ ❥❡❧❧❡♠③➤❡♥ ♠5=❤♦❣② ✈✐=❡❧❦❡❞♥❡❦✱ ❛♠✐ ❛ 6❡=✲
6❡= ❡=❡6(❛❣ ♥8❧❦9❧✐ 6♦❦❡♥❡✐❦❡6 ✐❧❧❡6✐✳ ▼✐♥❞❡❣②✐❦ =③A❢❛❥✐ ❦❛6❡❣A(✐5❤♦③ ❦86✲❦86 ❧✐=656
❦8=③B6❡669♥❦✿ ❡❣②❡6 ❛③♦❦(A❧ ❛③ ❡=❡6❡❦(➤❧✱ ❛♠✐❦♦( ❛③ ❛❞♦66 =③A❢❛❥✐ ❦❛6❡❣A(✐5❤♦③
6❛(6♦③A✱ ◆❖▼✲♥❛❦ ❝B♠❦8③❡66 ❡❧❡♠ ❡❣② ◆U ❜❡❧=❡❥8❜❡♥ 6❛❧5❧❤❛6A✱ 8= ❛③♦❦(A❧ ❛③ ❡=❡✲
6❡❦(➤❧✱ ❛♠✐❦♦( ❛③ ❛❞♦66 =③A❢❛❥✐ ❦❛6❡❣A(✐5❤♦③ 6❛(6♦③A✱ ◆❖▼✲♥❛❦ ❝B♠❦8③❡66 ❡❧❡♠
❡❣② ◆U ❧❡❣✉6♦❧=A ❡❧❡♠❡✳ ❊③❡♥ ❧✐=65❦ ❛❧❛♣❥5♥ 5❧❧❛♣B6♦66✉❦ ♠❡❣✱ ♠❡❧②❡❦ ❛③♦❦ ❛③
❡❧❡♠❡❦✱ ❛♠❡❧②❡❦ ❡❧➤66 ❜✐③6♦=❛♥ ❡❧❞➤❧ ❡❣② ◆❖▼ ❥❡❧❡♥68=❡✱ 8= ♠❡❧②❡❦ ❛③♦❦✱ ❛♠❡❧②❡❦
❡❧➤66 ♥❡♠✳ ▼❡❣✜❣②❡❧8=❡✐♥❦❡6✱ 8= ❛③ ❛❧❣♦(✐6♠✉= ♠➯❦G❞8=86 ❞G♥68=✐ ❢5❦ =❡❣B6=8❣8✈❡❧
=③❡♠❧8❧6❡6❥9❦ ✭✶✳✱ ✷✳ 8= ✸✳ 5❜(5❦✮✳
▼✐✈❡❧ ❛③ ❛❧❣♦(✐6♠✉= ❛③ ❛❜❧❛❦❜❛♥ =③❡(❡♣❧➤ 6♦❦❡♥❡❦(❡ 65♠❛=③❦♦❞✈❛ ❞G♥6✱ 8(6❡✲
❧❡♠=③❡(➯❡♥ ❧❡=③♥❡❦ ♦❧②❛♥ ❡=❡6❡❦✱ ❛♠✐❦♦( ♥❡♠ ❡❣②8(6❡❧♠➯=B6❤❡6✐ ❛ 6❡=6❡6❧❡♥=8❣❡6✳
❊③❡❦(❡ ❛③ ❡=❡6❡❦(❡ ❛❧❛♣54*❡❧♠❡③❡** ✭❞❡❢❛✉❧*✮ 8(68❦❡6 ❦❡❧❧❡66 ♠❡❣❤❛65(♦③♥✉♥❦✿ ❛
❢➤♥❡✈❡❦ ✭♠✐♥❞ ❛ ❦G③♥❡✈❡❦✱ ♠✐♥❞ ❛ 6✉❧❛❥❞♦♥♥❡✈❡❦✮ ❡=❡68❜❡♥ ❡③ ❛③ ❛❧❛♣54*❡❧♠❡③❡**
8(68❦ ❛③ α✱ ❛③ ❛❧❛♥②❡=❡6 8= ❛ ❥❡❧G❧❡6❧❡♥ ❜✐(6♦❦♦= ❡=❡6 6❡=6❡6❧❡♥ ❡=❡6(❛❣❥❛❀ ❛ ♠❡❧✲
❧8❦♥❡✈❡❦✱ =③5♠♥❡✈❡❦ 8= ❛ ♠❡❧❧8❦♥8✈✐ ✐❣❡♥❡✈❡❦ ❡=❡68❜❡♥ ♣❡❞✐❣ ❛ ❞❡❢❛✉❧*❴0✱ ❛♠✐
❛❜❜❛♥ ❦9❧G♥❜G③✐❦ ❛ 0✲6A❧✱ ❤♦❣② ♥❡♠ ♠♦♥❞ ❡❣②8(6❡❧♠➯ B68❧❡6❡6✱ ❛③ ❛❞♦66 ◆%▼♦❞
❦❛6❡❣A(✐5❥D ❡❧❡♠ ♠8❣ ♥♦♠ ✈❛❣② ❣❡♥ ❝B♠❦86 ✐= ❦❛♣❤❛6 ❦8=➤❜❜✱ ❛ ♠♦♥❞❛6 ❡❣8✲
=③8♥❡❦ ✐=♠❡(❡6❡ ❛❧❛♣❥5♥✳ ❆ ✹❛ ♣8❧❞5❜❛♥ ❛③ ❡♠❜❡4 6♦❦❡♥ ♠♦♥❞❛6❜❡❧✐ =③❡(❡♣❡ ❛③
❛❜❧❛❦❜❛♥ ❧56❤❛6A ❡❧❡♠❡❦ ❛❧❛♣❥5♥ ♥❡♠ 5❧❧❛♣B6❤❛6A ♠❡❣ ❜✐③6♦=❛♥✱ ❡③8(6 α ❡=❡6(❛✲
❣♦6 ❦❛♣✳ ❆ ✹❜ ♣8❧❞5❜❛♥ ❛③ ❡❣②✐❦ ❡=❡6❡ ♥❡♠ ❡❣②8(6❡❧♠➯=B6❤❡6➤ ❛③ ❛❜❧❛❦ ❛❧❛♣❥5♥✱
❡③8(6 ❞❡❢❛✉❧*❴0 ❡=❡6❡6 ❦❛♣✳
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